
Group Art Unit: 1797 
Examiner: 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

pplication of: 
XANDER VASILIEVICH BORISENKO 

Serial No.: 10/595,847 
Receipt Date: May 16, 2006 

For: APPARATUS AND METHOD FOR 

REDUCING AND REMOVING 
AIRBORNE OXIDIZED PARTICULATES 

Attorney Docket No.: UREC0101PUSA 



Commissioner for Patents 
U.S. Patent & Trademark Office 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 



TRANSMITTAL LETTER 



In the above-identified application, the Applicant claimed foreign priority benefits 
under 35 U.S. C. §119 of the foreign applications listed below: 



A pplication No. 

2003/1474.1 
2003/1475.1 
2003/1635.1 
2003/1686.1 
2004/0911.1 
2004/0924.1 



Country 

Kazakhstan 
Kazakhstan 
Kazakhstan 
Kazakhstan 
Kazakhstan 
Kazakhstan 



Filing Date 

November 17, 2003 
November 17, 2003 
December 1 , 2003 
December 10, 2003 
June 28, 2004 
June 30, 2004 



Certified copies of this foreign applications are enclosed. 

Respectfully Submitted, 

ALEXANDER VASILIEVICH 
BORISENKO 



BROOKS KUSHMA 



Dated: March 4. 2009 




Jorge Daniel Templeton 
Reg. No. 47,130 
Attorney of Record 
1000 Town Center 
Twenty-Second Floor 
Southfield, MI 48075 
(248) 358-4400 



CERTIFICATE OF MAILING UNDER 37 C.F.R. § 1.8 



I hereby certify that this paper, including all enclosures referred to herein, is being deposited with the United States Postal Service as first- 
class mail, postage pre-paid, in an envelope addressed to: Commissioner for Patents, U.S. Patent & Trademark Office, P.O. Box 1450, 
Alexandria, VA 22313-1450 on: 



March 4, 2009 

Date of Deposit 



George Daniel Templeton 
Name of Person Signing 




MMHMCTEPCTBO IOCTMMMH PECnyEJIHKH KA3AXCTAH 
KOMHTET no riPABAM MHTEnnEKTYAJlbHOI/l COBCTBEHHOGTM 
PECnYBJlMKAHCKOE rOCYflAPCTBEHHOE KA3EHHOE nPEflnPMflTME 
«HAUMOHAJlbHblM MHCTHTYT MHTEJUIEKTyAJIbHOft COBCTBEHHOCTM» 



Prm «HauuoHa/ibHbiM MHCTmyT MHTe/ineKTyanbHOM co6cTBeHHOCTM» KoMMTeTa 
no npaBaM MHTe/uieioyanbHOM co6cTBeHHOc™ MuHMCTepcTBa kjcthmmm Pecny6jiw«i 
Ka3axcTaH HacTOflmMM yflocTOBepneT, hto npmioweHHbie MaTepna/ibi aB/ifnoTCJi 
TOHHbiM Bocnpon3BefleHneM nepBOHana/ibHoro onucaHMfl, cpopMyribi u nepTeweii 
3a«BKM Ha Bbiflany npeflBapnTeribHoro naTeHTa m naTema Ha M3o6peTeHne N° 
2003/1686.1, noAaHHofi b fleKa6pe MecflLie 10 aha 2003 roAa (10.12.2003) 



per. Na 751 KP 



21 HOfl6pa 2006 roAa 



CnPABKA 
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BopuceHKO AneKcaHAP BacmibeBMH 
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ynOflHOMOMeHHblM 3aBepMTb 
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C. HiocynoB 



MI1K C 01 B 3/00 
B 03 C 3/40 



YCTPOHCTBO RJIR nOJIYHEHHLJI ATOMAPHOrO BOAOPOAA 

H3o6peTeHHe othochtca k 3JieiapHHecKHM cnoco6aM nojiyneHH* BOAopoAa h MoaceT 
6bITb HCnOJIb30BaHO B XHMHHeCKOH, He(j)TeXHMHHeCKOH, MeTajuiyprHHecKOH OTpacjiax 
npOMblUIJieHHOCTH H B 3HepreTHKe . 

H3BecTHO nojiyneHHe aTOMapHoro BOAopoAa npH nponycKaHHH thxhx 3JieKTpopa3p5i- 
AOB nepe3 MOJieKyjiHpHbiH boaopoa noA AaBJieHHeM 13,3 — 66,5 Ila. B KanecTBe HCTOHHHKa 
aTOMapHoro BOAopoAa Hcnojib3yioT Taioice BemecTBa, OTmenjraiomHe npn hx o6jiyHeHHH aTOMbi 
BOAopoAa. HanpHMep, npH o6jiyneHHH yjibTpa4)HOJieTOBbiM cbctom HOAHCToro BOAopoAa 
npoHcxo^HT peaicijHfl c o6pa30BaHHeM aTOMapHoro BOAopoAa: 

HI + hv H + I 

(TaM6ypr fl.K)., CeMeHOB B.n., ,I(y6oBKHH H.<t>., CMHpHOBa Jl.H. Boaopoa, CBOHCTBa, 
nojiyneHHe, xpaHeHHe, TpaHcnopTHpOBaHHc, npHMeHeHHe - M.: Xhmhji, 1989, c. 86). 

^aHHbifi npouecc noJiyneHHJi aTOMapHoro BOAopoAa xapaKTepH3yeTCH cjio^khoctbio 
ocymecTBJieHHa, TaK KaK TpeGyeT co3AaHH5i pa3peaceHHOH aTMoc(|)epbi. 

H3BecTHo ycTpoiicTBO ajih nojiyneHHH aTOMapHoro BOAopoAa, coAepacamee 
repMeTHHHbiH Kopnyc, b kotopom pa3MeujeHa njiaTHHOBaa, najiJiaAHeBaa hjih BOJibc^paMOBaa 
npoBOJiOKa. C noMombio yKa3aHHoro ycTpoftcTBa mctoaom TepMHHecKOH AHCcoimaijHH 
nojiynaiOT aToisiapHbiH boaopoa H3 MOJieicyjuipHoro BOAopoAa Ha njiaraHOBoS, nanjiaAHeBOH 
hjih BOJib(|>paMOBOH npoBOJiOKe, HarpeTofl b aTMoc4)epe BOAopoAa npn AaBJieHHH MeHee 1,33 11a 

^HCCOUHaUHH BOAOpOAa Ha aTOMbi MO>KHO AOCTHrHyTb H npH HCnOJIb30BaHHH paAHOaKTHBHblX 

BemecTB. 

TepMHHecKaa AHCcounauHH BOAopoAa — 3to aBTOKaTajiHTHHecKaa peaicu,Hfl, 
npoTeicaiomafl no cxeMe: 

H 2 + A ^ H + H + A, 

r^e A — KaKaa-jiH6o Hacraija, aTOM hjih MOJieicyjia. 

ATOMapHbiH boaopoa o6pa3yeTCH Taioice b pe3yjibTaTe ceHCH6HjiH3HpoBaHHbix peaiajHH, 
peareHTbi KOTopbix npn Ao6aBjieHHH CBeTonomomaiomero BemecTBa CTaHOBHTcs 
nyBCTBHTejibHbiMH k H3JiyneHHio b cneicrpaJibHOH o6jiacTH 3Toro BeutecTBa. 

H3Bec™o ycTpoflcTBO AJifl nojiyneHHa aTOMapHoro BOAopoAa, coAep>Kamee peaKTop h 
p T y TH yK) KBapueByio JiaMny. B boaopoa hjih ero CMecb c ApyrHM ra30M, HanpHMep c a30TOM 
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hjih napaMH BO#bi, bbo^ht napbi pTyra h aajiee 3Ty CMecb no^BepraiOT o6jiyHeHHio pTyTHOH 
KBapueBOH jiaMnoft. B pe3yjibTaTe norjiomeHHa aTOMaMH pTyra H3JiyHeHH5i, cooTBeTCTByio- 
mero pe30HaHCHofi jihhhh 2537 1(T 8 cm, b CMecH o6pa3yK)TCfl B036y>K£eHHbie aTOMbi pTyra 
Hg x ( 3 Pi), KOTopbie, B3aHMO,aeHCTByH c MOJieKyjiofi BO,nopo£a, pacmeruiaioT ero Ha aTOMbi: 
Hg x ( 3 Pi) + H 2 -> Hg('So) + 2H (raM6ypr fl.KX, CeMeHOB B.EL, ^6obkhh H.O., CMHpHOBa 
JT.H. Bo^opozi, cBOHCTBa, nojiyneHHe, xpaHeHHe, TpaHcnopTHpoBaHHe, npHMeHeHne - M.: 
Xhmhh, 1989, c. 87). 

flaHHoe ycTpoficTBo xapaKTepH3yiOTC5i cno>KHocTbK), TaK KaK npe^ycMaTpHBaeT 
HajiHHHe repMeTHHHoro peaKTopa h Heo6xo#HMOCTb Hcnojib30BaHH« napoB pTyTH, KOTopbie 

OMeHb TOKCHMHbL 

Bee H3BecTHbie ycTpOHCTBa h npoueccbi jsji* nojiyneHHa aTOMapHoro Bo^opo^a 

flOJIHCHbl npOBO^HTbC^ C HCnOJlb30BaHHCM AOporOCTOflUJHX KOMnOHCHTOB, TaKHX KaK 

njiaTHHOBaa hjih najuia^HeBaa npoBOJiOKa, b pa3penceHHOH aTMOC<j)epe hjih c 

o6fl3aTejibHbiM npHMCHeHHeM yjibTpa(|)HOJieTOBoro H3JiyHeHHH c #o6aBJieHHeM peareHTOB, hjih 
c Hcnojib30BaHHeM pa^HoaKTHBHbix BemecTB hjih tokchhhbix BeunecTB. 

3a#aHeH H3o6peTeHHJi ^bjihctch pa3pa6oTKa flocTynnoro h 6e3onacHoro ycTpoficTBa 
jxsisl nojiyneHHfl aTOMapHoro Bojtopo^a. 

TexHHnecKHH pe3yjibTaT H3o6peTeHH5i - pacuinpeHHe apceHajia cpeacTB rjisi nojiyneHHH 
aTOMapHoro BO^opo^a, hckjhohchhc HcnoJib30BaHHH peareHTOB h ynpomeHHe ycTpoiiCTBa - 
£OCTHraeTC5i TeM, hto ycrpoficTBO zuih nojiyHeHHfl aTOMapHoro BO^opo^a, corjiacHo 

H306peTeHHK), CO^ep^CHT BblCOKOBOJIbTHblH HCTOHHHK IIHTaHHH H 3JieKTpO£, KOTOpblH 

BbinOJIHeH B BH^e Hrjlbl H nO^KJIIOHeH K BblCOKOBOJIbTHOMy HCTOHHHKy nHTaHHH. 

H3o6peTeHHe noacHfleTca nepTOKOM, r#e Ha 4>Hr. 1 npe^cTaBJieHa cxeMa ycTpOHCTBa c 
OTyMH 3 ji e KTpo^aM h * Ha 4>Hr. 2 - cxeMa ycTpOHCTBa c oahhm 3jieKTpo#OM. 

YCTpOHCTBO JXJIX nOJiyMCHHH aTOMapHOrO BO^OpO^a CO#ep>KHT BblCOKOBOJIbTHblH 
HCTOHHHK nHTaHHH 1 H 3JieKTpO,a 2, KOTOpblH BbinOJIHeH b BH,ae HrJIbl H nO^KJHOHCH K 
BblCOKOBOJIbTHOMy HCTOHHHKy IIHTaHHH. YCTpOHCTBO MOtfCeT CO#ep>KaTb BTOpOH 3JieKTpO£ 3, 
KOTOpblH 3a3eMJieH HJIH nOZlKJIIOHeH K BblCOKOBOJIbTHOMy HCTOHHHKy nHTaHHfl 1 . 

ATOMapHbiH Boaopozi nojiynajoT cjie^yiomHM o6pa30M. 

ripHMep 1. ATOMapHbiH BO#opo,a nojiynaioT c noMombio 3JieKTpo#a 2 b BH#e htjim, 
noziKJHOHeHHoro k OTpnuaTenbHOMy nojuocy BbicoKOBOJibraoro HCTOHHHKa nHTaHHfl 1 h 
3JieKTpo.ua 3, KOTopbiH o6pa30BaH noTOKOM BOtfbi, cTeKaiomefi H3 3a3eMJieHHOH eMKOcra. Ha 
3JieKTpo£ 2 no^aiOT HanpH^ceHHe 10 kB. FlpH 3tom nponcxo^HT BbmejieHHe aTOMapHoro 
Boziopo^a b pe3yjibTaTe pa3Jio>KeHH5i Boabi. Ilpouecc njxer no cjicayfomen cxeMe: 

H 2 0 = OH" + H + 
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H + + e" = H 

IlpHMep 2. J\jih noJiyneHHH aTOMapHoro Boaopoaa sneKTpoA 2 b BH^e ursibi 
noAKJuonaKDT k OTpHuaTejibHOMy nojiiocy HCTOHHHKa TOKa 1, Apyroft aiieicrpofl 3, 

BbinojiHeHHbiH H3 MeTajiJia, 3a3eMji5iioT. Ha 3jieKTpo,a b BH^e Hrjibi no^aiOT HanpHHccHne 3000 
kB. ripn no^ane Hanpa^ceHHa Ha yKa3aHHbifi ajieicrpo^ npoHexozmT BbmejieHHe aTOMapHoro 
BoaopoztaH3 B03ziyxa. 

npHMep 3. Ha 3JieKTpo,a 2 noaaiOT HanpaaceHHe 1500 kB ot BbicoKOBOJibraoro 

HCTOHHHKa nHTaHHfl 1. IlpOUeCC OCyiljeCTBJIfleTCH npH HaJlHHHH tojibko o^Horo 3JieKTpo#a 2. 

npw 3tom npoHCxo^HT BbmejieHHe aTOMapHoro BO,ziopo,aa b pe3yjibTaTe pa3Jio>KeHH5i 
Bo^opozico^ep^camHx coe^HHeHHH, Haxo^amnxcH b B03^yxe ? b tom nncjie napoB bo^m. 

noTeHUHaJi 3JieKTpo#a b BH^e Hrjibi mo>kct 6biTb Kax nojioacHTejibHbiM (aecfwuHT 

3JieKTpOHOB) TaK H OTpHIjaTeJIbHblM (n36bITOK 3JieKTpOHOB). BejIHHHHa nOTeHLtfiaJia MO>KeT 
6bITb nOCTOHHHOH HJIH nepeMCHHOH. OaKTOpaMH, npHBOZ^IUHMH K pa3JIO^CeHHK) BO£bI H 

Apyrnx BO^opo^co^ep^camHX coe^HHeHHH h BbmeneHHio aTOMapHoro BO^opo^a, hbjijikdtch 
BbicoKaa HanpaaceHHOCTb 3JieKTpHHecKoro iiojia BOKpyr ocTpna Hrjibi 3JieKTpo^a 2; bmcokhh 
rpa^HeHT Hanpa^ceHHOCTH 3JieKTpnHecKoro nojm y ocTpna; HacwmeHHe 3JieKTpoHaMH 
o6jiacTH BOKpyr ocrpHH BCJie^CTBHe hx aBT03JieKTpoHHOH 3mhcchh H3 MaTepHajia HrJIbI, HJIH 
BCJie^cTBue KOHTaKTHofi nepe,aaHH hx MOJieKyjiaM bo^bi, B03#yxa hjih nacTHuaM a3po30Jia, 
OKpy^caiomHM Hmy npn coyziapeHHH c ocTpneM npn OTpnuaTejibHOM noTeHunajie nrjibi; 
o6e^HeHHe 3toh oGjiacra 3JieKTpoHaMH BCJie/jcTBHe aHanorHHHbix npoueccos npn 
noJio^KHTenbHOM ee noTeHimajie. 

ripoueccaMH, npoHCxcwmjHMH b OKpy>KaiomeH ocTpne nrjibi cpe^e, b nacTHocTH, 

HBJI5HOTC5I HOHH3aUHH MOJieKyJl H HaCTHU, a3p030JieH; HX nOJLapH3aiJHJI H B03HHKHOBeHHe 

BCJiezicTBHe 3Toro chjim, AeflcTByiomeH Ha hhx h npHBo^meH hx b ^BH^ceHHe; HanpaBJieHHoe 
#BH>KeHHe nacTHu cpe^bi npn o6peTeHHH hmh bbicokhx 3HeprHH ot aeficTByiomHx Ha hhx chji; 
pa3pbiB h KoaryjumHA nacTHu a3po30Jiefi; #HccouHauHfl MOJieKyji Ha cocTaBJiaiomHe hx nacra; 

aKTHBaUH^ XHMHHeCKHX peaKUHH BCJie^CTBHe BblCOKOH 3HCprHH MOJieKyJl npn HX 

cTOJiKHOBeHHH; 3JieKTpoMarHHTHoe H3JiyneHHe hohob, ziBH^cymnxcH c ycKopeHHeM; 

3JICKTpOMarHHTHOe H3JTyHeHHe BCJie^CTBHe CTOJiKHOBeHHH MOJieKyJl. 

riOJiyMeHHblH aTOMapHblH BO#OpO£ MOHCeT 6bITb HCnOJIb30BaH JXRSl OMHCTKH ra30B, JXJISi 

BoccTaHOBJieHHfl pa3JiHHHbix xhmhhcckhx KOMnoHeHTOB, a TaK)KC mo>kct 6biTb HanpaBJieH Ha 
xpaHeHHe. 

flflSL XpaHeHHH H CTa6HJlH3aUHH HCnOJIb3yK)T TaK Ha3bIBaeMbIH MaTpHHHO- 

H30JiHpOBaHHbiH cnoco6 xpaHeHHH CBo6o^Hbix aTOMOB Bo^opo^a. ATOMbi Boaopo.ua 



aaxBarbisaioTca HneprawM TBcp abm resiou, Haxo^mnMca npn KpnoreHHon xeMnepaxype. fr* 
3Toro aroMHBiH bo*o P o*, nojiyMeHHbiH b ra3oo6pa3HOM coctohhhh, Heo6xo fl HMo 6bicxpo 
cKOHaeHCHpoBaxb h aaxeaxHTs BMopajKHBaHneiw b y 3J iB, hjih MexyMOBwe Mecxa KpnoreHHon 
HHepTHofi KpHCTajijiHHecKOH peinexKH. CBo6o Wb ie axoMBi Bo*opo*a mokho xaK>Ke coxpaHjm. 
jiOKajibHBiM MexoaoM, n P H KoxopoM aHccoiwauH* MOJieKy™ BO*opoaa npoHcxo^x hck^o- 
HHxejibHO b sapanee npnroxoBJieHHOH MaxpHne. q T0 6bi H36e>KaTb pe K OM6HHanHH axoMHoro 
Boaopcwt, ero H eo6xo fl HMO cxa6HJiH3HpoBaTb. CxaSn^anHa *ocxHraexc* n P n onenb hhskhx 

xeMnepaxypax (0,1-0,5 K) h onenb chjibhux MarHHTHbix no^x (5-10 T), K oxo P bie Moryx 

co3^aBaxbca CBepxnpoBoaauiHMH MarHHxaMH. 

n P H peKOM6HHaiiHH axoMapHoro Boaopoaa no ypaBHeHHio 2H — H 2 + 22- 10 5 K^>K/Kr 

Bbwe^excH xen^a b 17 -pas 6 OJ ibuie, neM n P H cnnuMH MoneKy^pnoro Bosopo^a no 

ypaBHeHHio 2H 2 + 0 2 - 2H 2 0 + 1,3-10* k^/kx. 3xo oxKpbiBaex b 0 3mo*chocxh Hcnojib30BaHHH 

axoMapHoro Bo^opoaa b KanecxBe o^HOKOMnoHeHXHoro ropronero. 



OopMyjia H3o6peTeHHH 
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YcTpoHCTBO nun nojiyneHHH aTOMapHoro Boaopo^a, OTJinnaiomeecfl TeM, hto oho 

CO^ep^CHT BblCOKOBOJIbTHblH HCTOHHHK IlHTaHHfl H 3JieKTp0^ 9 KOTOpblH BbinOJIHCH B BH^e 

HrJIbI H nO^KJIHDHeH K BblCOKOBOJTbTHOMy HCTOHHHKy nHTaHHH. 



